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Honorable Director of Patents and Trademarks 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This response is being filed in view of the Examinees further and final Office 
Action of August 12, 2008. No claim amendments are being presented as they are 
unnecessary. 

In the final Office Action, the Examiner has now rejected the claims on the 
basis of obviousness, adding Kutryk published U.S. Application No. 
US2007/01 25687. Reconsideration is requested. 

The present application is the National filing of International Application 
No. PCT/GB2005/004816. That application has, as its priority, British Patent 
Application No. 0427756.2, filed December 18, 2004. That has been communicated 
by the International Bureau, and so that the records of the Patent and Trademark 



Office are abundantly clear, appended hereto and submitted herewith is a certified 
copy of underlying British Patent Application No. 0427756.2. There clearly is support 
for the disclosure and claims of the present application. 

Therefore, under the provisions of 35 U.S.C. §119, the present application is 
entitled to the priority date of December 18, 2004. 

Kutryk, on the other hand, has a filing date of December 1, 2005 and is 
therefore effective as a reference only as of that date. As the present application has 
a priority of almost one year earlier on December 18, 2004, Kutryk is removed as a 
reference. 

Accordingly, since all rejections of the application are based on the 
combination of Cook in view of Kutryk, and since Kutryk has been removed as a 
reference, it is submitted that the claims are in condition for allowance, and the 
Examiner's further and favorable reconsideration of the application is urged. 
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C615/U 

Title: Improvements in and relating to sifting screens 
Field of Invention 

This invention concerns sifting screens such as are fitted in shakers which are employed to 
separate solids from liquids, and in particular to separate solids from liquid drilling muds 
brought up from down-hole when drilling for oil or gas. 

Background to the Invention 

J 

Historically such screens have been constructed from sheets of woven wire mesh stretched 
over and secured to metal frames using a polymer adhesive. Typically the frames are 
generally rectangular and define one or more rectangular openings over which the wire 
mesh is stretched. 

Usually two or more layers of wire mesh having different mesh sizes have been secured to 
each metal frame. The tensions in the warp and weft wires of one mesh are normally 
greater than the corresponding warp and weft wire tensions in the other mesh. 

» 

Forms of frame 

Such constructions tended to result in relatively heavy screens and since they are typically 
man-handled into position a new design of frame was introduced some years ago by the 
Applicant Company. This was constructed largely from a GRP polymer moulding in 
which a wire-frame is embodied during the moulding process, to reinforce the final 
structure and introduce sufficient rigidity to not only contain and preserve the tensions in 
the wire meshes, but also to ensure that the frames did not bend under the weight of the 
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relatively dense slurry making up the drilling mud and the build-up of solids on the screen 
in use. 

This design of screen was ideally suited to shakers such as the VSM range of shakers 
supplied by Rig Technology Ltd. of Aberdeen, Scotland, UK. 

The throughput of a shaker screen is dictated at least in part by the area of the screen mesh 
onto which the drilling mud is deposited in use. Since the area of each rectangular frame 
was dictated in part by the maximum permitted weight of the final screen, filtering areas 
greater than that of a single screen were created by arranging two or four screens in edge 
to edge abutment in a rectilinear rigid basket, having edge supports on which edges of the 
screens rested. The screens were held in place by clamps and preferably an inflatable 
clamping mechanism was employed to clamp the edge of the screens onto the edge 
supports of the rigid basket. The inflatable clamping also ensured a good liquid-tight seal 
around the edges of the screens. 

■ 

Other shakers have been developed which accommodate large area but less well supported 
screens, and it has been proposed to construct such screens using wire- frame reinforced 
GRP frames, but after testing prototypes they were found not to have sufficient stiffness to 
perform in the field. 

In particular the larger area GRP wire-frame reinforced screens were observed to whip 
violently around the centre of the unsupported span. This resulted in the screen becoming 
separated from edge supports to which it should remain sealed at all times in use. This 
allowed slurry to bypass the screen and drop into the sump reserved for filtered liquids. 

In addition the whipping of the screen onto the edge supports resulted in damage to the 

»-» 

underside of the screen frame. 

i 

Furthermore, excessive whipping caused considerable splashing of slurry over the walls of 
the basket and onto the floor on which the shaker was mounted. Quite apart from loss of 



relatively expensive drilling muds, the chemicals making up the muds are not such as 
should be dumped at sea. Therefore any such splashing could result in environmental 
contamination and serious penalties for rig-operators if any such spillages are not collected 
and disposed of correctly, all of which increased the cost of processing and recovering the 
down-hole mud. 

It is therefore an object of the present invention to provide an improved form of relatively 
light-weight frame construction which is sufficiently rigid as not to whip excessively in use 
and can span larger screening areas than the previously produced wire reinforced GRP 
framed screens. 

Summa r y pf the inventio n 

According to one aspect o the present invention a frame over which woven wire mesh is to 
be stretched and secured to form a sieving screen which can be used to screen solids from 
drilling mud recovered from down-hole when drilling for oil or gas comprises a rectilinear 
moulded plastics frame having edges by which it is secured in place in a shaker and 
defining a plurality of rectilinear windows formed by an orthogonal array of intersecting 
ribs within which is embedded a reinforcing structure comprising two spaced apart layers 
of orthogonally intersecting spaced apart wires, running parallel to the length and breadth 
of the rectilinear shape of the frame to increase its rigidity and a rigid rectangular 
bounding frame to which the ends of the wires are secured and between parallel spaced 
apart edges of which they extend. 

Preferably the rigid rectangular bounding frame is encapsulated in the same plastics 
material as forms the moulded orthogonal array of intersecting ribs, to form a 
moulded bounding frame for the ribs which therefore also extend between and are integral 
with the encapsulated edges of the bounding frame. 

Preferably the bounding frame is constructed from metal hollow box section material. 
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The rectangular perimeter of the resulting screen is therefore a substantial rigid structure 
which will not whip when vibrated in use in a shaker and is sufficiently strong to resist 
bending or deformation due to mesh wire tension and can span larger areas than the 
reinforced GRP screens previously developed for the Rig Technology VSM series of 
shakers. 

In use the perimeter of the screen is sealed within the shaker to prevent seepage of liquid 
therearound, and the rigid perimeter section can provide sufficient strength to eliminate 
the separation that can occur between the frame and seal due to whipping, and will thus 
solve the fluid bypass and seal damage issues. The rigid perimeter also acts as additional 
support to the internal wire grid structure, and this reduces the relative deflection of the 
grid to such an extent that the excessive splashing problem will also be reduced if not 
eliminated. 

The Box-section perimeter reinforcing frame may have a square or rectangular cross- 
section. 

According to other aspects of the present invention the grid of reinforcing wires may be 
replaced by a grid of flat metal bar, or of metal bar having an I-beam section. 

The invention will now be described by way of example with reference to the 
accompanying drawings, in which: 

Fig. 1 is an exploded perspective view of part of a known screen, 

Fig. 2 is a scrap section of the upper end of one of the intersecting array of ribs in the 
known frame showing a reinforcing wire embedded in the moulded GRP material, 

Fig. 3 is a perspective view of the welded wire reinforcement grid employed in the 
manufacture of the known screen, 
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Fig. 4 is a cross-section through one of the ribs of Fig. 1 showing both upper and lower 
wires, 

Fig. 5 is a cross-section through a rib of a screen embodying a flat bar reinforcement 
in place of the wires, according to one of the aspects of the present invention, 

Fig. 6 is a similar view that of Fig. 5 showing an I-beam section bar in place of the wires, 
according to another aspect of the present invention, 

Fig. 7 is a cross-section through the outer perimeter of a frame constructed in accordance 
with the first aspect of the present invention, in which the box section is square, 

Fig. 8 shows one technique for securing a screen in a shaker, 

Fig. 9 shows another technique for securing a screen in a shaker, which is typical of the 
techniques used to secure larger area screens in such machines, 

Fig. 10 is a perspective view of a metal reinforcing structure embodying the invention in 
which the perimeter reinforcing frame is of rectangular box section, and 

Fig. 11 is a similar view of the completed screen frame after encapsulated in a plastics or 
GRP material in which the near side corner is cut away to reveal the reinforcing wires and 
box section perimeter reinforcement. 

In Fig. 1 a known support frame is shown comprising a welded grid of reinforcing wires 
generally designated 10 (and best seen in Fig. 3) embedded in a moulded rectilinear 
structure defining an external rectilinear flange 12 and a grid of orthogonally intersecting 
ribs, two of which are denoted in Fig. 1 by 14, 16. Layers of woven wire mesh such as 
19, 21, 23 are laid over, tensioned and secured to the frame in manner known per se. 
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The upper edges of the ribs 14, 16 are triangular in cross-section as best seen in Fig. 2 
which shows the inner core of plastics material 18 embedding one of the upper layer of 
wires 20 and the smooth hard wearing outer skin of plastics material 22. 

As best seen in Fig. 1 two wires extend through each rib, an upper wire 20 and a parallel 
lower wire 24. 

The lower wires such as 24 are bent up and welded to the upper wires at opposite ends of 
each wire run, and (although not shown in Fig. 3) also along each of the two longer sides 
of the reinforcing framework, as depicted at 26. The double thickness of wire extending 
into the end and side flanges of the eventual frame have been found to provide sufficient 
rigidity to the flanges for the smaller area screens such as are employed in the Rig 
Technology Ltd VSM range of shakers. 

Fig. 4 is a cross-section through the rib 16 of Fig. 1. 

Figs. 5 and 6 shows alternative reinforcements for the ribs as proposed in accordance with 
different aspects of the present invention, namely a flat bar 28 in Fig. 5 or an I-beam 
section bar 30 in Fig. 6. 

Fig. 7 shows how the flange 12 can be replaced in accordance with the first aspect of the 
present invention, by a metal box section structure 32. As shown in Fig. 7 the cross- 
section of 32 may be square, but other cross-section shapes are possible such as 
rectangular or triangular. 

Fig. 8 shows how a screen 33 such as one constructed as shown in Figs. 1-3 can be 
secured in a shaker box 35 which is shown cut away in Fig. 8. The box includes parallel 
side walls one of which is denoted by 34, an end wall 36, and two parallel lower rails 38, 
40 on which the side flanges (such as 12) of the screen can slide, (to allow the screen to be 
slid in and out of the box) and on which the side flanges rest. 



Upper rails 42, 44 are parallel to but spaced from the lower rails 38, 40 and an 
inflatable tube 46 is sandwiched between the upper surface of the side and end flanges of 
the frame of the screen 33. Deflating the tube 46 allows the screen 33 to be slid in and out 
of the box. Inflating the tube 46 after the screen is in place (as shown) secures the screen 
in the box and also seals the edges of the screen to the sides of the box to prevent fluid 
leakage around the edges of the screen. 

Another method of securing screen in shaker boxes is shown diagnozmatically in Fig. 9. 
Here the opposite side edges 48, 50 of a screen 52 are clamped between a lower 
supporting structure shown in dotted outline at 54, 56 and 58 and two wedges 60, 62. 
These are driven into position and wedged between blocks 64, 66 which extend laterally 
inwardly from the inner faces of the side walls 68, 70 of the shaker box. 

The rear wall of the box is shown at 72 and a front wall at 74. The latter provides the 
support for one longer edge of the screen, while the structure 56 provides support for the 
other longer edge of the screen. 

The wedges 60, 62 ensure that the side edges of the screen are sealed to the sides of the 
supporting structure 54, 58, but unless the screen structure is sufficiently rigid as to 
prevent flexing and whipping, the seal between the longer edges of the screen and the front 
and rear supports 74, 56 therefor, can be broken in use, allowing fluid to seep around the 
longer edges of the screen. The junction between two of the edges in question is shown at 
76 in Fig. 6. 

A reinforcing frame constructed in accordance with the first aspect of the present 
invention is shown in Fig. 10. Here the two layers of orthogonal intersecting wires of the 
arrangement shown at 10 in Fig. 3 extend between a rectangular metal box section 
bounding frame 78, 80, 82, 84. As shown the ends of the wires are welded to the upper 
and lower surfaces of the box section members 78 - 84. 
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After moulding in suitable tooling, the wires and boynding frame are encapsulated in 
plastics material, preferably a glass reinforced plastics material, to form a finished frame 
such as is shown in Fig. 11, albeit partly cut away to reveal the wires and box section 
bounding frame. 
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